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' Two experiments were conduqted to assess the effects 
of knovtledge schema tr^feiining and text organization on 'the 
comprehensi'Qn and recall of -scientific pros^. The first experiment 
tested whether or not knowi^edge schema' training improves processing ' 
and recall. of a passage on plate tectonics (32 college subjects 
served as /subjects.) . The second experiment, investigated the^ 
effectiveness of using a knowledge ' schema to organize. the prose 
passage ^in addition to replicating and' extending the results of the 
first experiment (88 g^eneral psychology students served as subjects). 
As a preliminary step, a knowledge schema specifying, the categories 
of knowledge important to understanding a scientific, theory was 
developed. Results of both experiments indicated that training 
students to use this schema as B processing aid significantly 
facilitated recall performance. In addition, dt was found in the 
second experiment that organizing the presentation sequence* oJE^ ma^jor 
concept^ Of the passage .according to this knowledge schema 
significantly improved subsecflient recall in comparison to a coherent, 
alternate presentation sequence. I^ is ^suggested that increasing 
students'' comprehension and recall may be accomplished by training 
students to use a setyOf speci f ied knowledge schema relevant to a 
ntunber of areas and organizing* material according to this same set of 
knowledge schemata. ( Author /JN) 
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-• * . General Summary 

A series of experiments were conducted to examine the ibpact^ ' 
of author-provided and' student-generated headings on the recall of 
2,500-word exce3?pts from basic science textbooks- If the students 
are sensitized to the presence of author-provided embedded headings 

* the derayed r;ecall ^is significantly enhanced in comparison to 
.individuals studying text withput. headings . However, author- 
provided intact^ headings '(i.)e/, outlines) did jiot lead 'to signif- ' 
ica'jit: imE^TQvem^^nts in recall. ' / . ^ >v * " " . ^ ' • . 

' Instructing, st^d^jvts on using ifembed^ed > hea^iMgs :to aid in 
the ^dompreTietej^oni, storage, and 'rfetrieval of '%he text inform'ation - 
'led:^ to^. even further improvjsments in.deLayed recall performance 
in comparison^ to groups rece-ivirig either no headirws or no • 
instructions on using headings. However, -limiting ins-^ruoti.ons 
to only 'the r;iputti,ng or outputting of -the text material did not 
prove £6''be ef f ec,tive.\-; *- v, 1> ' 

Sirfce many texts contain only sparse .headings or no headings 
,at all, the impact of students, generating their own head:ings was • . 
assessed. This generati9n activity. led to improVemeats in delayed' 

-rec^l in^compari^bn to, either author-proyided headings or no . 
headings . ' . ' - •^ 

Intepmedia^te between having the students generate their own 
headings, and directly ♦ employing author-provided headings is an 
approach which -provide^ the students* with* a generalized set of 
headings '(khow-Xedge schema) that can be imposed or? a variety of 

, texts. A knowledge * schema for scientific theories was created 
and students weife trained in its use as* a text processing technique. 
Two studies ipdicated that this training led to improved recall 



*'in co^parisori' to ijiiudents using their ' normal study methods. In 
addition text organized according to this schema was recalled 



better than t^xt organized in a coherent, alternate presentation. 



sequence. 



In conclusion/ the results of the reported series of expferi- 
ments suggest that under most conditions author-provided, 
embedded headings facilitate descri'ptive te>ct processin^g. -Farther, 
having stude^ij^ generate their' own headings or ^having _them <impose^ 
a general set of categories (knowledge 3chQina)' ore a -body of .^text 
^app^ars to result in even more effective text recall. The prag- . 
raatic*and ^theoretical implications o"^f these findings are discussed 
within each ^section of the report . , 



This final report consists of descriptions of a series 
of experiments conducted to examine the role of topic headings 
(author-provided and student-generated) in text .proce'ssing . 
These experiments fulfill the requirements" set fprth in NIE Grant 
Number NIE-G-79-01S7 . 



The. Effects of Schema Training and Text Organization 

i '• . \ - * ■ ' ' 

. ' on » Descriptive Prose Processing' 

^ - 

' Abstract'-. ' . - 

Two experiments were' conducted to assess the effects of knowledge 

' " ' \ ■ 

schema training and. text Qrgani^ation on the comprehension and 

^ recall of scientific pro^se . As a preliminary step, a knowledge 
.schema specifying the categories of knowledge important to under- 

\ standing a scientific ■ theory was developedJ The results of both 
experiments indicate that training studeats to usi this schema 
\az a processing -aid significantly (£s<.05) facilitated recall 
performance. Additionally, it was found in the ^second experiment 
that organizing the presentation sequeace df the major concppts 

■•=§f a passage according to this knowledge schema signiMcantly 
improved subsequent recall^ in comparison to a coherent, alternate 
presentation sequence (£<.05) . ^hese experiments r:epresent ^an 
Extension of schema theoretic notions to educationally relevant 
tasks and materiais', • • - 



\ • 



text processi^ng is that' the prior knowledqe of. the- reader and the 



S<s4^-ema Traii\ing and Text Organization 

2 • 

The' Ef fe^ctsrofVScTTema "Training and> Text Organization 

on Descriptive Prose 'Processina * f 

' . ' in recent years* schema theory has .i^een'the focus of ' n\ameroUs 
research efforts In th^ prose processing* literature (5.gr',. Andersoji 
1911). -Th^ central p3?oposition of schema thec^ry as it applies ^to 

Ahe- rea( 

context of the situation (titl.e's, headings, and other immediately . 
preceding material) intera'cli'to influence the interpretation^ and 
subsequ'^t- recall of, new information. ' From this conceptualization 
the prior knov/ledgfe of the reader, is seen to be organized as a set 
of schemata, 'and t^ie context of the* situation thc3^ght t^^acti- 
vate or inhibit particualr sets of schemata. ' ' 

■ A schema can be described as the abstract prototype of a 
class. of objects, events, or situations. Schemata are usually 
viev;ed as being hierarchically arr^ngeA into various stjb-sets' of 
placeholders within more general or hi^gher order schemata. As'an^ 
example, a face schema (Palmer, 1975) would contain placeholders 
for. eyes, ears, nose, mouth," etc*. V7hen the appropriate placeholder 
for each of these object^ is activated during either retrieval or 
encoding, 'the placeholder is said to be instantiated.* 

Two (types of schemata h^ve been identified- by Rigney and 
Munro (1977) — content axid form schemata. These *two clashes of • 
schemata?, vary along a continuum of specificity and abstraction. 
At one end of this -q^ntinuum are content schemata which can be 
thought of -as being relatively specific 'and concrete* As an* 
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example, a cor\tent schema for- a journal article Vould possibly 
include the topic of the article, ■ an*d specific inf oririation on the 
statistical -techniqu-es emp^loyed . • On the other hand,, the more ' 
abstract form' schemata wou,ld be likely to contain general informa- 
tion about the format- af the article (e.g., thfe* fact'thk't most 
articles consis*t of the following sub-sections: Introduction, . 

* • • 

Method, Results, and Discussiorf^ " . * 

Obviously, the distinction between content and form schemata 
is somewhat arbitrary, but it does serve to point out an important 
dime^.sion along which schemata can vary. Prior- research on prose, 
processing from the schema perspective has typically employed the 
activation of relatively specific content schema that are cjerived 
from the individual's experiences in a paf^ticular domain' "(e . ^ . , 
"Washing Clothes," Bransford & Johnson, 1973). This type of ^ 
schema clearly plays an important role in unr'.erstan.ding and recal-' 
I'ing' narrative prose, but ^qes . not , seem to be directly- generaliz^ble 
to many types of^ academic materials where' the 'individual does not . 
•have a stqred set of direc'tly relevant- experiences (e. g.% -under- 
standing the theory of "cqntinental drift") . . In these situatipns 
it would appear that more abstract form schemata would be of greater 
importance. In particular,^ the processing of academic material 
should be facilitated by 'form schemata whi^ch specify Ithe set of 
categories of information a^well-inf ormed learner should know about 
a particular topic (these types of schemata will be labeled 
knowledge "schemata) . Unf ortuhately ^ this aspect' of scheme "theory 
has not been previously investigated. It Is, hovs^ever, an imoortant 
one if schema theory is to have practical imolications for Academic 
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learning. By^ focusing on. the use \of knowlfe^ge schemata as facili- 
tators of descriptive prose learning, the 'present experim.ep^s are 
ini-tial steps in expanding- ^chema theory to the field of applied 
educational psychology. , . ^ - " 

Knowledge schemata as defined'here are analogous to K^^ntsiK' s ' 

» , - * ; 

(19J77) schemata for stories* These story scheIn^ta contain the 

general frames or ^ categories that are^typ^cally important in 

^ » 

un(5erstanding narrat?j;ve pr^ose. The results of an experim.ent by 
Thorndy'Jce (19,77)^ ajapport th:e importance .of these types of narrative 
schemata. He ^foudri that subjects who initially received a narrative 
passage identical in structure , ^ but unrelated in content to a 
target p'assage, Recalled 22% ^more of the information in the' target 
text than did subjects '.who initially receix^ed a. narrative passage 
unrelated in both structure 'and content to the target 'passage . 
< Also related to the present use of knowledge schemata cis 
Anderson, Spiro, and Anderson's (1977) example of a Nation schema. 
These authors have speculatjsd that a mature reader, v;hen ehcounter- 
ing a passage conce'^rning an unfamiliar nation, will have an already 
forme'd schema with categories for important characteristics (e^^* / 
topography, econoii^, etc.) that are 'generally associated with a 
nation.- The learner's task then is to fill in each of these 
cateaories with the aDo-rooriite information • . 

To assess the effectiveness of training students in the use ^ 
of a knowledge s<3jhema as a t'ext processing aid, two experiments 
were performed. The first ej^periment Vas designed to tes^ whether 
or rTot ^knpwlWge schema training improves pirocessing and reCall of 
scientific te^t. The second experiment investiga^ted t^e effective- 
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■ • ' ■ • / ' '-'^ ' •' 

' ^ ' ' 6 . 

3. ^ CONSEQUENCES ".A conci " c^nmn^^ry h^.^v^P theory has 

^ . • . . ; • 

. influenced m^n. This shoui-d include: 

a. Applications* * . • ♦ '^"^^ 

b. Beliefs ' ' ' * • I 

4. .EVIDEN^K. A short s-uimnary^ of facts which support, o^ 

* ' . . • ^ '^ ' ^ • . i # 

refute the theory^. \This should include: 

♦ 'a. Experiments * \ \ , ^ , 

b. Observations - 
.5. OTHER THEORIES — A concise sumiPary 'of theories- dealing 

' ^ «with'tKe same phenomen,^. ^hes'a are ' • 
• V . usuaLly of Atwo types: 

a. Competing theories - ' ' * ' ' • . ^ 

b. Similar ^heori^s ' » ' , ^- ' 
"^.'' ^-TRA INFORMATION — An open category which should include* 

^any .inportai^t inforiration not in c^e* 
'of the, other five D];CEOX categories'. 
^ * The first experiment presented here v^as an ♦attemp'^-to assess^ 
the overall e^f ective^es^ of Dl'^SEOX trainina. It w^as felt that . 
once this was demonstrated, then more detailed questions concerning 



various ' Aspects of this procedure could be addressed in the second 
study. 

'Exoeriment 1 

Method . ' \ 

Participants . Thirty-two students enrolled in a Techniques 

of College Learning class participated as ^ part 'of their cou5;^s^- 
^ ^ ..... ^ 

requirement. These students were randoiTily assigned to two groups: 
The DIC^OX group (n=l4) , which received training on the use of 
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ness of using, a knowledge schema 'to organize a prosd oassage in ^ 

'addition to replicating and /extending the results the i/.itial 

• • * * . . / ' - 

experiment. ' * ^. • ' • 

The jcnowiedge schema to be emoldved in the oresent experiments 

specifies the categories of^ knowledge representina an individual's 

understanding of a. scientific^ tlYeory. Thi^ schema was dreated on v 

the b^sis of a survey given to^ thirty individuals at various levels 

of, education (e.g^, from freshman cplLeje -st^udents* to upper level 

/graduate student;s; . The survey required each person to list what 

:) . ^ ^ • 

.he or she considered to -be the iiftoortant cateaories of information 

relevan-t tc^ ^^derstariding - a scientific* theory . Informal analysis 

revealed that these re^pnses could bfe subsumed under six basic 

* ^ ' / ' . , . ^ . • ^ 

hiadingB • Each of^ these six^cabegories could, be further divided 

into" sets ^of sub'c^1:egories .* Thi"^ ^information was then combined 

to form thfe foil-owing ^ knowledge schema C^iven jti^e 'acronym DICEOX' 

to\ facilitate retention) : 

s ' 1. DEgCRIPTlON — .A short sunfeary 'pf the theorv which should 

include: 



a. , Phenomena 
- b. Predictions - . - 

^"dC ' Observations * ' , ' 

■^ . » • 

• ^ ^. Definitions* ' ' ^ . 

2 J I N VENTO R/H I STORY- — *A brief account of the theory's 
* ' • history which should include: 

» , * • 

a. N*meis) 

b: , Date .' -* - " • 

c. Historical background 
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.^nowdedae schejnata; and the control group .(n=17) , which receiv'ed 
instructions and participated in group discussions on conoentration 
management* (see Collins, ban&ereau, Garland Holley , & McDonald/ 
1981) during studying and_tesjt^^aking. Because of ethical -consid- 
erations related to not training all-^students enrolled in the class 
both the DICEOX and control ^groups*' were given training. The major 
effect ofS:his .procedure is to potentialJ.y create a more conserva- 
tive test for the effectiveness [of the 'DICEO)fe training. 

Mat^i^ialSv A 2 ,500-worfi p^assage dealing with ,the theory of 
plate tectonics was used as the ma'terial tg be ^learnedr This' 

passage, which was extracts* from an introductory *coJ.l^e level 

^. ' 

qeolocy tex^tboo)^ has been 'used in^preVious studies on prose 
• •"^ • *< ^ * 

processing (e.g., Dansereau, KolXey ,--Collias > -.Broolcs , & Larson, 
Note ^) . A-11 passage headings weYe deleted because- df thei'r 

T3bssible effect as. schematic cues-. Jt sh^ould be -feirohasi-zed thai; 
the plate , tectonics passage and "^e DIGSOJC schema were dev^eloped 
indeoendehtly^^rf each otl^er: \^ r - ^ 

The Delta Vocabulary* T^est (Dedgrj-an, 1973') was employed as a ' 

measure of individual differences*. This test ha? been used in 

^ ' ' ' . ] - <^ ^ 

priof* experiments on prose oroe^ssing (e.a., Dajisereau et al . , Note 

ir and has beerf .shown, to 'have moderate correlations with other 

measures of verbal ability such as the Scholastic Aptitud^ Test. 

In the present experim.ent this measure *v7as U'Sed a.s a covaria.te. 

A free recall essay test was used as t^e dependent measure. Thi%^ 

test r^quir^d the participants to produce a well-org^^nized s'ummary 

of -the (Stimulus passage.- 



i 

"Schema Training and Taf^t Orc'anization 

.8 

Procedure > In th^ first session participants were ask^d te 
sign consent forms, and were given the Delta Vocabulary 
Test. . In a subsequent session all participants were ranaomly 
divided . into two ^gi^oupsJ, The DICEOX group received six hours of 
instruction over a two-week' period on the use of knowledge schemata 
as learning aids. This training occurred in two pha^^i|5. In th6 
first phase this group was introduced via workbooks' to a number of 
knowledge schemata related to five basic informational areas 
typically encountered in colleges learning (theories, events, 
systems, techniques, and objects). In the second phase participants 
were trained on the use of a aarticular knowledge schema (DICEOX) 
relevant 1^ learning scientific theories. 

Aspects of this latter training lacluded having the participants 
do the following: ' ' 

1. Memorize the DICEOX schema.* ^ ' 

2. Organize their text notes according to the DICBOX schema 
us^pg prepared format sheets as a guide. 

3. Use the DICEO^^^^cheirta as a Retrieval and organisational 
aid while taking tests over text r.aterikl. 

• . ■ ./ >• 

During the. course of this training the ' participants practiced 
these techniques on- three passages of approximately^ 7 50 words in 
length. Participants were allowed to use eJLther experitnenter . 
provided passages or to use passavges relevarit to their other . 
courses. All of the practice ma.tferial used during the training 
period' was unrelated in content to the d'ependent measure passage 
(plate' tectonics) • 

.The second group (control) ^received^^training on support 

strategies (Dansereau, Collins, McDonald, Holley, G.^rland, Diekhof f , 

t * 
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& Evans, 1979) during the same two-week period-. This training > 

introduced the participants, to relaxation techniques, study tiife/ . 

> 

management systems, and affective control strategies -as aids in 
learning. This information was communicated via^ritten text 
material, short lecture'sT^nd small group' discussion. Participants 
were instructed *ta' use .these techn^q^ues in their regular' coursework 

The Xast two sessions were devoted to testing. During the 
next to last session all participants rpad and studied the plate 
tectonics passage for 55 minutes. Du3;ring the ^final session, which- 
occurred 5 days following the previous session, participants were 
administered the -free recall test (17 minutes administration time). 

Red^lts ' y ' 

The' dependent measure .was spored without knowledge of group 
affiliation, and according. ^to a predetermined key. It should be 
noted that the' plat^e tectonics passage and the scoring system for 
the free recall meas\ire have been used in previous studies -(e.q., 
Collins et al. , 1981; Dansereau et al./ 1979), and were, therefore', 
developed independently of the DICEOX schema. Also, in order to 
assess interrater reliability for scoring of the essay test, a ran7 
•dom subset of these exams was scored by a colleague not ■o£herwise 
associated with the experiment.. A reliability coefficient of .93 ^ 
■was obtained, and considered aa adequate degree of reliability 
between the two scorers. 

A on^-way analysis of covariance, with Delta Vocabulary ^ 
scores as the covariate, was conducted to assess the treatment 
effect. Before computing the analysis of covariance, the equality 
.of withinTgroups regression slopes was tested. -^is analysis 
indicated that the assumption 
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• 9 

\ 

6f oomogeneity of within-groups regression coefficients was not 
violated, E.( 1,2*9)^ '18/ ^fr^^T, Consequently, the analysis of 
covariance was conducted as planned* Results 'of the ANCOVA. 
revealed that the DlCf:()X group performed significantly better ' 



than the 'control group, E.(i^28) '=''4'79, d<[*05. Means 
standard deviations are presented in Table 1. 



and 



Insert Table 1 'abdut here 
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Discussion 

yhe results of this experiment support IShe content^i^ that 
stuc^ents c^n be trained to effectively use a fenovvledce scheir.a as 
an aid in' processing scientif icallv oriented text material. This 
experiment represents one of the first demonstrations Off the 
potentiaL uses of schema theory, in pr^tical 'academic settings 
Secondly, this study suggests one possible manner in which 
I kriowlardge schemata may be constructed. At minimum, the face 
.validity nf the DICEOX schem^a was supported by the present results. 

It should be nd.ted also that in this first study the control 
group was given training that may have attenua'ted the differences 
between the two experimental groups. This possibility is supported 
by prior research which has shown that support strategies of the 
'type communicated to" the control group can increase performance 
' on dependent measures similar -to those used in the present' study c- 
(Collins et al. , 1981), Therefore, it appears that the current test 
ol knowledge schema training is "very conservative. 

Experiment 2 , , ^ 
The second experiment was designed to replicate and extend the 

16 
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, firjst experiment by examining the relationships between knowledge 
scheipa training and fr,ee and schema-cued recall of DICEOX-organized 
and alternately organized text material. More specifically a' ^ 

- 2 (training vs. no training) x 2 (organized vs^. alternate) x 2 
(free vs. schema cued recall) desicn was used to address the 
foll^owing questions. , ' - ' ' - ^. 

1. Do students 'Who receive knowledge schema trai^ning out-- ^ 
pe3?fiorm "control" students on the delayed free recall * measure? 
This represents a direct repjication of the initial Study, 

2. 'Is the main locus of effect of knowledge scheipa usage at 
input (comprehension and storage) or at output (retrieval)? This 
study tested th^s question by comparing training-control differences 
on free recall with differeij^s on schema-cued recall (i*e., the 

DICEOX c|itegori4s were used to' create six short-answer questions) • 

y \ J ' , 

If the effect off knowledge schema- U^age is primrily on input then 

^ . «' 

, significant differences would be .expected on both dependent mea$)^i:^^g 
^If it is primarily on output then one would expect differences on 
free recall and ho differences on schema-cued recall. - . 

3"^' Does DICEOX-organized text enhance recall compared to 
alternately organized text? To answer this question two farms of 
text were created: One in which the info^rmation udn^r each DICEOX 
categbry was proximally clustered (DICEOX-organization) and another 
in which the information in each category was interspersed through- 
out the text (alternate organization) . It should be noted that the 
integrity of the* text at the paragraph level was maintained in both ^ 
organizations. . * ' ' 
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' , 12 

4. '-Are the training-control differences greater with t^xt 
organized according- to the DICEOX scheip.a or with text 'organized^ 
so as not to be congruent with the DICEOX schema? To the extent 
that the knowledge schema provides a framework for orcanizina 
information it was expected that the training-control differential 
would increase with the alternate (non-DICEOX) organization- of the 

IT' m N r 

text. In part,' this assumption is based on. past i:esearch (e.g.\ 

Balser, 1972) whicfe-^as suggested that providing the reader with 

information abouu the conceotual oraanization of rand.om,lv organ- 

ized oroSe improv^es recal.l^^erf ormance. Additionally, this hypoth- 

e^is seems to be'' generally coiwfTIent with "re-organization" theories 

of prose processing (e.g., Shimmerlik', 1978) T 

Method ^ • * .* • 

Participants . Eighty- two undergiraduates , . ,recruited frorti ^ 

General Psychology classes, were randomly assigned to the follov/ing 

four^roups: DICEOX training-DICEOX o"rganizec5 text, DICEOX train-* 

ing-non-DICEOX^ organized text, Control-DICEOX organized, text, 

^Gontrol-non-DICEOX organized ' text ■ Each participant v^as given 4 

hours experimental credit and paid a $4.00 fee.^ 
-> ♦ 

Materials > Two th^eory oriented passages of approximately 
750 .words in length were used for practice ,Cone was organized 
according to DICEOX-, the other was al ternat'ely Organized)- A 
2,500-word theory passage extracted from a geology textbook served 
as the test passage. iVo versions of this passage were crea*fced 
(one oraanized according to DICEOX, thJ other to an alter^iats^ , 
oraanization). The alternate non-DICEOX , oraanization of the test 
passage was produced by retaining the firsthand last paragraphs in 
their oqf-ginal positions in order to maintain an overall cohesivenes 
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to the passage. The inter*vening paragraphs vvere reorganized under 
the constraint.^ that a casual reader should not notice any peculi- 
arities in the organization of the passage. The^purpose of this 
manipulation was therefore, not to present students v^ith a randoirlv 
organized ^passage , but with a coherent organization that^ differed 
as much as possible from the DICEOX organization, Free^re^all and 
schema-cued tests were created for the test* passage . Each of these 
tests was scored for rrain level and detail level ideas^ 

^ Procedure , This experiment^ v;as conducted in three sessions. 
During the first session {• — '2 hours) the participants v;ere civen 
"practice on the two 750-word passages. The DICEOX groups were 

given .a short lecture 'and a handout on DIG'EOX prior to the practice 

1 

session. This ' information provided the students v;ith a brief 
ra,tionale, details ^on the DICEOX s-chema categories, and short exa*mples 
on the use of the schema during studying and 'test-taking. The • 
control^group was instructed 'to us6 thier "normal" study, methods 
during the practice session. 

■? 

During the second session ('^l hour and 15 minutest, all 

J ^ ' - " ' ' , . 

particip^ts studied the test passage for anproximately one hour, . A 

using the "'techniques appropriate for the instructions (DICEOX or \ ' ' 

'control) they were given during the first sessicin. Five days later, 

they,\too'k tests over this material in sess*ion three ('-^l hour) • 

'\ ' ^ ' 

At thb end of jthe third session the participants were debriefed, 

given experimental credit, and paid $4.00. 

1 Results 

\ . . - . 

The\ f ree recall and schema-cued recall measured v;ere scored 

, accordindi. to a pre-determined key by a colleague not^ otherwise 

associated^ with the experiment. Again, it should be noted that 
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the scoring system was developed independently of \he DICEOX schema. 

f 

A random subset of both m.easures was scored by one of the exDer'i- 
m-enters to assess interrater reliability. The scoring procedure ^ 
appears to be sufficiently reliable witl; correlation coefficients 
of .88 and .85 for main and detail ideas scores on the schema-cued 
test, and correlation coefficients of .85 and .74 for the main and 
detail idea scores on the^ree recall test^ 

^ An inspection of the raw data distributions for each of the 
four groups indicated that some participants scored unusually high 
on the dependent me.asures. It was assumed that these outlying 
scores represented nrior knowledge concerninc the asse^sm.ent passage 
and did not reflect behavior due to the treatment conditions. There-* 
fore, individuals who scored more than two standard deviations away 
from the mean on the dependent ifeasures were deleted from all sub- 
sequent analyses. Remox^O: of the outliers resulted in one partrici-' 
pant beirig dropped from each of the four groups giving a total N of 7 8 

Following^^ the removal of outliers from, the data set, three-v;ay 
analyses of covariance (AMCOVAs) with one repeated-measure factor \ - • 
wer-Jt^c^mputed for the m.ain ide?s ^nti detail ideas measures separai^ely. 
The -two between, subject factors were (;).the DICSOX/Knowiedge Schema 

V - 

Training -factor (training vs. no tr^ainirtvi) , and (2) the Text^Oraani- 
zatipn factor (DICEOX organization v^ • ^alternate cyfganization) The 
within subject factor consisted^ o^ the tv^o^ dependent variables (free 
recall and schema-c^ed recall) . To control for type 1 error; Bon- 
/ferroni critical Fn values were 'used to determine .sicnif icance 
(Huitema^' 1980'). ^ ^ / ' ' ■ 
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Prior to the computation of the two ANCOVAs , the assumptions 
of homogeneity of the regression s:iropes for each analysis was 
assessed. F values'of 0. 26(3^70) and 0. 77(3^70) ^^^^ obtained for 
rhe main and detail ideas respectf ull^p?^ indicating that this 
assumption" was*, not violated* 

The ANCOVA for the main ide^s measures revealed significant 
main effects for knowledge schema training (DICEOX) , Fg(i,73) =' 
6.30, D<.05, and text org'anization , (1,7*3) = 6.00, d<.05. 
The first order interaction between DICEOX 'training and the 
dependent measures was also significant, F3 (1,74) = 9.21. p<.01.' 
"The"main erf ects for th^ dependent measure andi^all other interactions 
were nonsignificant.' ' '^^e means and standard deviations foe each 
of the grou'p^ are presented ii^i Table 2. ^ 



Insert Table 2 alpout here 



:6r the 





Tukey's HSD post h^^^^^st was used to further , delineate the 
effects of the ki><3ii^ed€je schema training by dependent measure 
interaction ^ ,>^esults of the pairv;ise comparisons among the means 



EOX-Free Rfecall (M = 15.51), DICEOX-Cued Recall Mm = 



11 .3^' r Control-Free Recall '(M = 14^.33), and Control-Cued Recall 
<fW = 12.68), (data was collapsed across the text organization 
factor) indicated a signifiqant diJf erence ^ between the DICEOX-Cued 
Recall group and the Control-Free Recall group, £<.05,.and between 
the DICEOX-Cued Recalf* group and t^e Control--Cued Recall groiap,* • 
D<'.01. NO other differences amorig the means .were si(^if icant 
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A sianificant interaction between ' DICEOX traininq and^ the 
dependent measures was observed for the detail ideas ANCOVA,_ 

(1'74) = 6.18/d<.01. The rain ef.fects for- the DICEOX treat- 
ment and brganizatiiOn f actors ho.v/eyer, we're not significant, nor 
• were any other significant in*teract;ion effects obtained. TabLa 3 
oresents the means and standard deviations for the detail ideas. 



Insert TaiDle 3 ^boui^ here * 
♦ • 

Again Tukey * s BSD pdst "hoc test was ueed to evaluate the 
J, ' ' ' 

knowledge 'schema training by dependent measure interaction. A.ll 
' pairwise comparisons among' the' means f o^ each of the four groups 
'Were nonsignificant.^ The means' for e'ach of the four groups, 
^ collapsing acr^^ss th^ text orcarii^ation factor, were as follows?'"^ 
(DICEOX-^Free Recall = 3.23), DK^OX-Cued Pecall (M = 3.82), ' 
Control-Fr.ee Recall (m = 3.44) , Control-Cued Recail (M = 2.59) . 

Discussion . . ' ^ 
As mentioned in the introduction this experim.ent addresses 
three major questions concerning the, influence of knowledg^- schema 
training, (DICEOX)., passage organization, and type of -recall (free 
^ys . cued*) oh -performance with ^compi-ex>^ pro s'e material. This section 
"•'is divi%ei3 'into three .subsections , the major topic of each sub- 
section is as follows: (1) the effests of knowledge schema training, 
(2). the effects -of text 6'r(^Tiization, ^nd" (3) a general sumiriary -of,, 
« the important poirvts of the study and their implications. / 
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^ li The Effects of Kn^ledge Sche^gia Trarninc. " * 
' A- Do ^students wt^^eb^^^g^^^^^ec^^ training tDICEOXfl, 

; ^ outperform ^stud^^S^i^'^do>^^^ receive training? 
^ The answer to thi's f irS^yg^^Vstion is" definitely positive. The 
results of the main ideas 'MKb^k^'si;^%a strong trend for the DICEOX 
group to score higher on the d^p4nd^nit/#e^si»S5' than the control 
groups- This result replicates/^:the^f ir'st ' expei;iment , and is 
especially encouraging given th^^ort amount of training' time 
allowed in ^the present study.' THst positive and^reliable results 
can be obta^med undes thpse circumstances further suggests the 
feasibility of applying k^iowledge^, sehema usage in everyday acadetPic 
settings. ' , ^ > ' ' ' 

B. Do the effects of knowledaev schema training interact with 
the type of recall (fre^vs. cued) ', apd , if so*, what impli^ 
cations does this have for differentiating between input 
and'^butout processes? ^ . , 

Again, as-for the mam effects of -scheina training both the' 
analyses for main and detail ^ideas .were similar in that a significant 
effect was obtained fc5r> the DICEOX x ddp%ndent measures interaction. 
Post hoc comparisons for the main ideas measures revealed that the 
DICEOX training was facilitated under the Cued r>6call condition 
to a creamer extent than under the free '-recall condition. On the 
other hand,' post hoc analysis failed £0 'show any sidnificant differ- 
ences' among, the treatment arouflgpisn the-two dependent 'measures for 
the de'tail ideas. As can be s^en in Table 3, however,., it appears 
that, the major difference between the DICJDOX and Control groups is 
On the^cued recall measure.- • - ' ^ , * 
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There 'are at le\st two -possible interpretations of these 
findings. One possible scenario is that given the short amount of 
training time (approxi^iately IJ? hours), the DIC50X schema and the 
procedure for using it Vere not incorporated enough by the individual 
tex be utilized efficiently, it may be that with the aid of the 
additional cues in^ the schema-cued recall measure studentk were .able 
to use the DICEOX schema in a more beneficial manrter than under 
circumstances where fewer cues were available (e.a./ free recall) 
If thi^ hypothesis is accurate it would be, expected that given more 
"training time and practice, th^ use of 'the DICEOX schema would 
significantly improve recall under non-cued conditioti's Th;i's 
interpretation of the results is supported by the initill study 
presented in this paper which did find a significant difference 
between DICEOX and Control groups on a free recall measure. It may* 
be that the" crucial difference between experi*fent 1 and experiirent 
2 on this dimension is the -longer period of tsfeining provided the 
DICEOX group vin the firsb study. ; ' " 

A second possible interpretation is that the" 'training group 
did better on the cued recall measure merely because of the similar- 
ity between the training procedure and the dependent v.ariable. While* 
the probability of the result being due , to the above cause is 
imposs-ible 'to rule out,^it does seem less likely when one considers ^ 
that a significant main effect was found for schema tjraining, " and - 
that the pattern of - the, means is similar for both the free and cued 

i .6 

recall measures. * ' ^ ' • . 

As" mentioned in "the'" introduction > it was speculated . that recall 
differences between the free and schema-cued recall measures ' would 
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serve as an indicator of the relative importance of* input \nd 

output processes for the knowledge schema -training procedure. The ' 

. two patterns of results nent;Lpned were:, (1) that there would be ' 

signific-ant dff f erences . on both the free and 'cued recall measures, 

and^ that' this would imply that the. effects of knowledce schema 

training was primarily on input processes; (2) that there would b e - 

' . ' ■ ■ ■ . / 

a significant difference between the two groups on the free tecall 

measure but not on the cued recall .measure , and that this would 
^ t inc^icate that th^ primary effects of knowledge schema training 

were on output processes . The obtained results were, therefore, 
somewhat unexpected in the-t the most salient difference between the 
two groups was on the cued recall measure. This result is attenu- 
ated to some extent by the fact that a significant main effect was 
found for knowledge schem^.- trainirK^ across both measures, and -that, 
as mentioned previously , the same .pattern of^meao performance was 
observed ffor both measures. The most obvious conclusion to draw 
from these findings i? that both input and output proces^ses are 
affected by the training procedure. Gi^ven the general -trend of 
the mean performance on. the dependent measures it could als6 be 
'assumed that knowledge schema trainrng has a' slightly greater 
influence on output processe's than on input processes/ This con- 
clusion should be regarded with some cau^on, especially in ligtit 
of the shortness of training time in the present study, and its 
possible eff ects • already discilssed. 

Additionally, an inspection of - tl>e means in Tables 2 and 8 
^ 'shows a slight decrement in performance for the centre^, groups on 
^ , the cued-recall measure as .compared to the free-recall measure. 
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Khile the absence' o# this tren'd would not subst*"^ntially chan5e 

the interpretation of tHe data, it \5oes deserve mention, esDecdally 

given that lc?wer mean re"?&all was observed fairly consistently for 

both control groups across -the two dependent measures. Tije authors 

feel that the most reasonable explanation is "offered, by the output 

» 

interference literature (e.-g. , 'Dong-, 1972; 'Roediger, 1974, 1978; 

' ^^^^ ^ 

Smith, 1971) which has basically ..f bund that in -successive .recall 
of categorised information^ tlie amount of recall per category decreases 
following recall of^the previous categdry (especially following 
the first cate,gory) . The^re is also evidence that this effect is 
stronger.' vJ^ith longer recall times and larger categorizes (Smith, 1971). 
If one assumes that the^ free-recall exam was affectinc the learner 
in a manner analogous' to a catego^i^zed recall tesi: for the complete 
passage and that the cued-recall exam was merely -the presentation 
of . additional categories the current results are Quite sen^ibie. 
It can further .be assumed that this decrement in recall performance 
was attenuated the DICEOX maniDulation and, therefore, wa? not 
apparent in the mean performance of the DICEOX treatment groups. 
II. Text Organization - ^ ^ 

" 9 

A. Does; the organization of the text (DICEOX v^. alternate) 
affect pros^e- 'processing? ' " * " 

• The r'esult&'of this stbdy. shov a strong effect for high level 



organiz^^trion with DICEOX organized' text facilitating recall pets^rm- • 
,.ance. This finding is a contributioa to' research p^n written language 
structure whioh untij. recently hds ignored the influence of^^^rgani- 
zation within the coijtext5of* descriptive text (e.g., Goetz & Arm- 
bruster, IS'SO).. " Furthermore ,' the majority * of -studies dealing with 
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text^ organizaiion have primari'ly investigated different structural 
formats at the 3,ent^nce level (e.a,,- Dansereau, Long, Evans, 

.Actkinson, 19S0; Shinuuerlik, 1978), in cont;*ast to the present study 
w^T.ch was concerned with a rnot<^ global approach to or^anizatidYi . ' 
This "high" ^level orientation of the ^prasent organization^ scheme 
is similar to that of^ story grammars as defined by Stein and Glenn 
-(1978). 'According to these authors, a typical §tory will have a . 
hierarchical, prototypical i^jfernal structure, and thii structure - 
will influence th^ comprehension 'and recal], of inform.ation presented 
i^n the^stor^ies* It may be tha't the DICEOX organization, while not 
necessatily protc^'pical;. does facilitate descriptive* discourse 
prdcessing in -a' ma^irner af^alogp^i^ to the influence of story ^grammars 

'on narrative c^iscd.ur^eV'Rfrocessina . , This reasoning stems from the 

speculation th>a,t' t-h^ 'DlGEOX -organized^passage , like story grammalrs, 

^ , ^ ^' * . * " ^. ^. • ^ 

has, a more salient and easily perceived oraanizational struct\ire 

^ ^y;y y ^"'^ . x ' ^ . ^ . 

* than the alterri&te oassag'e, and 'th^t the DICEOX orgarrized -tText is 
^ hierarchical in format compared to the rtonbierarchi^l ' structure ^ 
, of the^ alternate passage. Also,' the' present experiment^ in conjunction 

with a previous study by Dahsereau ^t al» (1^80) does d^em.onstrate 
"*'tnat flexible and replicable procedures cfan be used^to produce 

sequences o& text material which are more f acilitative c/x learning 

and jrecall^ thah other less optirn^ 'sequences . This finding is. 

especially ^encouraging in light of ithe generally mixed results 

that have been reported in this area of research in the oast (e\c., ' 

/ X ' . 

Dansereau et al., 1980). ''^ ' 

• B» Are there any interactions between text orcanization and 
any other variables in the experiment? 
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While tehere were no interactix>ns betw^ep text organization 
and knowledge Schema training, or type of recall (free vs. q/ned) , 
an interesting^ relationship was observed with level of recill* 
(main vs. detail ideas). T^xt organization appears to a:^fecr the 
recall of main ideas but not the recall of detail ideas/ as seen 
by the. strong difference obtained between this^two types of organi- 
^zation on the main ideas ANCOVA and ,the almost c^plite* lack of an 
effect on the detail ideas ANCOVa/ ' (1,73) = . 17 /(critical value 
= 5:23). .This ^suggests^ that with the manipulation of ''high level 
textual organization that recall and processing of main level ideas 
a^re more influenced fehan are detail level idea^. One probable 
explanation for. this effect is tKat the contj^t in which detail 
ideas are presented (within paragraphs) is relatively unchanged by 
the current textua«I manipulation; on the other hand*,, the context 

xn which the main ideas are presented (between paragraphs) is - 

. ! ' ' ' 

directly affected by the curren-t manipulation. Whether this same 

pattern- of results would be obtained given different levels of 

.organiza^tion- and/or recall is^ a subject for future s^tudies. 

Summary 

le current experiments assessed the effects of Icnov^ledge schema 

training on the comprehension and recall of descriptive^text • It 

was found that knowledge" schema trainina does increase the amount 

■"^^ ' " \ 

of information reca'lled from moderate length text; particularly 

^ ^ ' ' t ^ , ! 

on a cued recall test'. , Text organized according to .a pre-specif ied , 
knowledge schema when compared 'to the same text organized in- an* 
alternate fashion was., found to significantly increase the" amonjlrt^ 
of recall for main -'ideas on* free and cued 'recall measures. ^ 

1 • ♦ V . 
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The educational implications of these results are fairly 
straightforward. To increase students* comprehension and recall 
of descriptive prose one should: (1) train the students in the 
use of a set of specified knov;ledge schemata relevant to a nuifiber 
of areaS; and (2) material should be -organized according to this 
same set of knowledge schemata* This is, of course, a sliqht 
overstatement, but it is ma^e in order to emphasize the direct 
educational implications of this study* Obvipusly the iipolementa- 
tion of some or all o^ the procedures* should be dependent on further 
rese.arch, and as with all new areas of research the current findings 
should be viewed with caution. 
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Table 1 

> * 

Experiment 1 
Adjusted Means and Standard Deviations 
for tfte Pependerit Measure*^ 
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GrouD 



DICEOX 
(n=14) 

Control 
(n=17) 



\ 



Free Recall 
M , '■ SD' 
16.11 6.20 



11. 09 



6. 01 



'Scores adjusted for the Delta ReadingvVocabjulary Test 
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Table 2* ^ 

• ■ ' ~ / ■ ■'■•/ 

Experifaent 2 

Adjusted Meaas and Standard Deviations 

^fof the- Main Ideas Dependent Measures-^- 



GroUD 



^DICEOX — 

Schema organized 
text (n=18) 

Alternately organized 

text (n=20) 
Control — / ^ 

Schema organized text 

{n=20) "'^ 
Control — 

•'Alternately organizdp 
text" (n=20) 



Type of Recall 



Free 



M 

17.42 



'13.59 



15.97 




12.71 



SD 
3.39 



\ 

5.76 



5.78 



ScRema-Cued 



M 

18.82 



5.30 16.07 



13.48 



12.11- 



^ Sli 
7.26 



6 ; 68 



5.19 • 



6.05 



•'■Scores adjusted for the ^Belta Reading Vocabulary Test 
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group s J - ■''X'.^;'" - ^--Xi- ' •-'^ ' Typ-^ . bfvRecaljL/ 

' ~ sb'"'' M SD 
"^DICEOX— ' \ 2-18 ^ '^.Ig 2.23^ 



Schema,' organized 



text (n=18) ^ 
DICEOX— • •■ -\ ' 3.22" 2^.09 ^ 1. 48 2.71- 

Alternately organized 

text (n=2 0) ^ - 

Control^- < 3.68 1.9.7 -2.64 1.89.- 

Schema oraanized text 
(n=20) 

Control— ' 3.18 2. 61 2. 53 2. 21* 



Alternately organized 
text (n=20) 



■'"Scores adjusted for the Delta Reading Vocabulary Test. 
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